In routine necropsy practice the incidence of systemic mycotic infections was reported as being 1-2%6; however, in studies based on selected "high risk" patients who were immunocompromised the incidence was about 20%.7 A recent review of invasive aspergillosis revealed an incidence of 1-4% in 2315 consecutive necropsies, but in the immunocompromised group it approached I I%.8 A necropsy study of 54 immunocompromised patients with mycotic infection (as a result of chemotherapy or bone marrow transplantation) showed either localised upper and lower gastrointestinal tract or respiratory tract infection, or disseminated infections including both these sites; the principal organisms were Candida and Aspergillus species.3
Fungal infections are increasingly reported as aetiological agents in man, and are associated with increased use of immunosuppressive treatment regimens for malignant diseases and in connection with organ transplantation. Several reviews have emphasised the importance of fungal infections in such patients.'`4 With the advent of AIDS the incidence of common and uncommon infective pathogens, including fimgi which may affect the gastrointestinal tract' has correspondingly risen.
In routine necropsy practice the incidence of systemic mycotic infections was reported as being 1-2%6; however, in studies based on selected "high risk" patients who were immunocompromised the incidence was about 20%.7 A recent review of invasive aspergillosis revealed an incidence of 1-4% in 2315 consecutive necropsies, but in the immunocompromised group it approached I I%.8 A necropsy study of 54 immunocompromised patients with mycotic infection (as a result of chemotherapy or bone marrow transplantation) showed either localised upper and lower gastrointestinal tract or respiratory tract infection, or disseminated infections including both these sites; the principal organisms were Candida and Aspergillus species.3
Because histopathological reviews of mycotic infections of the alimentary tract, particularly the lower intestinal tract, are sparse, we decided to review all the necropsy cases between mid-1 981 and mid-i 991 at the Christie Hospital and Holt Radium Institute, which specialises in the treatment of malignant neoplasms, to catalogue these lesions.
Methods
Between mid-1981 and mid-1991, 64 cases of deep mycotic infections were found in 890 consecutives necropsies (incidence 7 2%). Among these there were 26 gastrointestinal infections, with 12 cases affecting the upper gastrointestinal tract (mouth, oesophagus, and stomach) alone, seven the lower intestinal tract (duodenum, jejunum, ileum and colon) alone, and seven both sites. These last 14 cases are the subject of this report.
In the lower intestinal group the following variables were assessed from the clinical records: the age and sex of the patient; the underlying neoplastic condition; and the treatment administered. During the final illness any gastrointestinal symptoms and signs, drug intake, including antibiotics and steroids, the white cell count, results of fungal serological tests and blood and stool cultures were recorded. The degree of the clinician's awareness of an intestinal infection was assessed as well as the clinically perceived mode of death.
The necropsy reports revealed information about the gross appearance and distribution of the lesions together with the extent of other organ disease. An assessment of the degree to which the intestinal disease contributed to death was made. Necropsy stool cultures were sent in three cases. Microscopic examination was undertaken on formalin fixed, paraffin wax embedded sections stained with haematoxylin and eosin, periodic-acid Schiff (PAS) with and Because of the high degree of agreement between the pathologists, it was not felt necessary to confirm the findings by immunohistochemical or lectin histochemical techniques. Candida organisms were characterised by blastospores and pseudohyphae with budding forms and Aspergillus organisms by regular septate hyphae which exhibited dichotomous branching.9
Results CLINICAL DATA Table 1 shows the relevant clinical details. All patients had advanced malignant disease; eight had malignant lymphoma (two Hodgkin's disease, and six non-Hodgkin's lymphoma), three cases had leukaemia and four cases had nonhaematological malignancies (case 1 had a double malignancy). The time span from diagnosis to death ranged from two months to eight years. All patients had received more than one course of an appropriate chemotherapeutic regimen. Steroids were administered to 11 patients in high doses during the final illness. Two patients had received radiotherapy, with abdominal irradiation in one case (case 11). Table 2 shows relevant details of the final illness which took no more than 16 days. Gastrointestinal symptoms and signs were variable and ranged from non-existent in one case, mild in seven cases, and severe in six cases. Oral thrush was seen in four cases and alerted the clinician to the possibility of a more serious intestinal infection. All the patients were feverish, although the causes of this were multifactorial. Various antibiotics were given and six patients received specific antifungal Prescott, Harris, Baneree four cases but none showed significant rising titres. None of the antemortem faecal cultures grew fungi, but four cases confirmed pathogenic Gram negative organisms (table 2) . Three necropsy faecal samples were submitted for analysis and two grew fungal organisms which corresponded with the histological morphology (cases 1 and 6).
Discussion
In 64 immunocompromised patients with deep fungal infections we found that 41% had gastrointestinal infection, with 22% affecting the lower part of the tract. Other studies have reported a much lower overall gastrointestinal infection rate of 9-17% in such patients,12 13 but others have found comparable figures including a similar high proportion of lower gastrointestinal tract disease.8 14 In agreement with other studies3 8 14 '5 16 but combined infections affecting the intestine at the same site in the maner we have described are only mentioned in one review of the subject. 14 Intestinal pathology in disseminated aspergillosis has been reported,8 14 The macroscopic appearances fell into five categories: ulcers; mucosal flecks; sloughed mucous membranes; polypoid masses; and segmental lesions, none of which was specific Figure 3 (A-B) : Candida organisms on the surface of the infarcted bowel mucosa with Aspergillus hyphae in the underlying mucosa and submucosa (Grocott's methenamine silver) (case 12). The asterisk shows muscularis mucosae.
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.~~~~~~~/\ a 0~~~~~~~~~~A for either organism. These findings may be diagnostically important to endoscopists as well as pathologists. Discrete ulcers may resemble those described in typhoid fever, tuberculosis, and inflammatory bowel disease. The mucosal flecks could be mistaken for pseudomembranous colitis and could present a diagnostic trap because this group of patients is prone to develop this condition because of the frequent administration of antibiotics. 
